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ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTTLE (STS-34) LAUNCH
I. INTRODUCTION
This report presents an evaluation of the atmospheric environmental data taken during the
launch of the Space Shuttle/STS-34 vehicle. This Space Shuttle vehicle was launched from Pad
39B at Kennedy Space Center (KSC), Florida, on a reference bearing of 68-degrees east of north,
at 1654 u.t. (1254 e.d.t.) on October 18, 1989.
This report presents a summary of the atmospheric environment at launch time (L + 0) of
the STS-34, together with the sequence of prelaunch Jirnsphere-measured winds aloft profiles from
L-4.32 hours throu,,h liftoff. The general atmospheric situation for the launch and ['light area is
described, and surface and upper level wind/thermodynamic observations near launch time are
_iven. Since a ship was unavailable for STS-34 duty, the SRB descent/impact atmosphere data
were not taken. However. one can use the STS-34 ascent data for SRB studies as the best
subslitule.
Previous MSFC-related launch vehicle atmospheric environmental conditions have been pub-
lished as Appendix A of individual MSFC Saturn Flight Evaluation Working Group reports [I].
Office memorandums have been issued for previous ['lights giving launch pad wind information. A
report has also been published [2] which summarizes most launch atmospheric conditions observed
ior the past 155 MSFC/ABMA-related vehicle launches through SA-208 (Skylab 4). Reports
summarizing ASTP, STS-I through STS-28 launch conditions are presented in References 3
through 26, respectively. Table I gives the atmospheric L + 0 launch conditions [or all the Space
Shuttle missions.
II. SOURCES OF DATA
Atmospheric observational data used in this report were taken from synoptic maps made by
the National Weather Service. plus all available surface observations and measurements from
around the launch area. Upper air observations were taken from balloon-released instruments sent
aloft From Cape Canaveral Air Force Station (CCAFS). High-altitude winds and thermodynamic
data were not available from the Super-Loki rocketsondes launched from the CCAFS. The Global
ReFerence Atmosphere Model (GRAM) [271 parameters liar October KSC conditions were used tO
replace the Super-Loki rocketsonde data. Table 2 presents a listing of systems used to obtain the
upper level wind profiles used in compiling the final ascent atmospheric data tape. Data cutoff
altitudes are also given in Table 2.
III. GENERAL SYNOPTIC SITUATION AT LAUNCH TIME
A cold front was moving through northwest Florida during iifloff of STS-34. Surface
winds were moderate and southerly prior to launch time. Figure I shows the surface map 4 h 54
min before launch of STS-34. Southwesterly winds dominated the flow aloft over the KSC region.
Figure 2 presents the winds aloft condition at the 500-mb level 4 h 54 min before launch.
Scattered clouds were over the launch area prior to and during the launch of STS-34. Figure
3 depicts the GOES-7 visible picture at 1701 u.t. (7 min after liftoff) with 500-mb heights denoted
in meters and wind barbs superimposed. Figure 4 gives an up-close visible shot of the Florida
peninsula as recorded by GOES-7 also taken at 1701 u.t. with surface temperatures, wind barbs, and
pressure superimposed.
IV. SURFACE OBSERVATIONS AT LAUNCH TIME
Surface observations at launch time for selected KSC locations are given in Table 3.
Included are pad 39B, Shuttle runway, and CCAFS balloon release station observations. Neither
precipitation nor lightning was observed at launch time.
Table 4 presents pad 39B wind data along with other standard hourly atmospheric meas-
urements and sky observations for the 6-h period prior to launch of STS-34. Values for wind speed
and direction are given for the 18-m (60-ft) pad light pole level.
V. UPPER AIR MEASUREMENTS DURING LAUNCH
The FPS-16 Jimsphere (1709 u.t.) and the MSS Rawinsonde (1620 u.t.) systems were used
to measure the upper level wind and thermodynamic parameters for STS-34 launch. At altitudes
above the measured data, the GRAM [27] parameters for October KSC conditions were used. A
tabulation of the STS-34 final atmospheric data for ascent is presented in Table 5 which lists the
wind and thermodynamic parameters versus altitude. A brief summary of parameters is given in the
following paragraphs.
A. Wind Speed
At launch time, wind speeds were 13.5 ft/s (8.0 kn) at 60 ft and increased to a maximum
of 54.5 ft/s (32.3 kn) at 35,000 ft (10,668 m) and decreased above this level. The next maximum
wind speed, 61.0 ft/s (36.1 kn), occurred at the 45,700 ft (13,929 m) and the 47,100 ft (27,888
m) levels The winds decrease above these levels throu-h 106,000 ft (32,309 m) which was the
•
last measurable wind speed level.
B. Wind Direction
At launch time, the 60-ft wind direction was from the south and became southwesterly
above the 5,700 ft (1,737 m) level. Winds maintained this southwesterly component to around
35,000 ft (10,668 m): above this level winds took on a west to northwesterly component. Winds
returned to the southwest near 52,000 ti (15,850 m) and continued in this direction throughout
75,500 ft (23,012 m). Winds fluctuated above this level and ended with a southerly component at
106.000 lt (32.309 m) which was the last measurable wind direction level.
C. Prelaunch/Launch Wind Profiles
Prelaunch/launch wind profiles given in Figures 6 through 9 were measured by the
Jimsphere FPS-16 system. Data are shown for four measurement periods beginning at L-4.32 h
and extending through L+ 15 rain.
The wind speed and direction profiles for the 4.32-h period prior to and including L+ 15
rain are shown in Figures 6 and 7. The in-plane (head-tail wind) and out-of-plane (left-right
crosswind) profiles are given in Figures 8 and 9. The wind speeds and in-plane component speeds
were generally equal to the October mean wind values at mostly all altitude levels. The out-of-
plane component speeds were less than the October mean wind values at mostly all altitudes.
D. Thermodynamic Data
The thermodynamic data, taken at STS-34 launch time, consisted of atmospheric tempera-
ture, dew-point temperature, pressure, and density. These data have been compiled as the STS-34
ascent atmospheric data are presented in "Fable 5. Missing data is indicated by-9999.00 in Table
5. The vertical structure of temperature and dew-point temperature for STS-34 ascent are shown
graphically versus altitude in Figure 10.
E. SRB Upper Air and Surface Measurements
As has been mentioned in the introduction, since there was no ship available, an SRB
descent atmospheric data tape has not been constructed. The tabular values for the ascent atmos-
pheric tape, as presented in Table 5, should be used for SRB descent/impact studies since it is the
closest measured data source.
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Time (EST) Rel. Count Down and Launch
Nearest Press.c Temp. Hum. Comments of Meterological
Minute N/cm2 (°C) (_) Significance
10. 234 d 21 82
[0.1_6 23 6l
10. 160 24 71
IG. 200 29 70
10. 227 22 68
10. 183 23 55
I0. 146 25 80
i0. Iii 24 97 17-rain countdown delay due
to adverse weather conditions.










0800 10.173 17 75
0858 10.149 16 56
0842 f 10.172 26 81
0703 f 10.210 23 60
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Wind directionM change observed
at Pad just prior to L+0. Onset
of sea breeze.
1-day delay due to excessive
wind loads, calculated at high
altitudes.









































































1202 f i0.128 27 65 11.5 005
18.4 337
0733 f 10.201 23 91 2.9 201
11.8 206
1700 f 10.174 28 72 14.9 I01
13.4 113
0658 f 10.225 24 86 14.2 073
16.6 070
1115 f 10.185 28 79 17.0 213
13.7 171
1200 10.059 28 72 12.7 217
14.1 174
1929 10.202 23 81 i0. I 165
10.4 112
0655 10.206 12 84 15.4 323
18.6 342
1138 10.253 3 27 20.1 331
15.3 262
I137 f 10.182 29 56 13.7 058
13.5 047
930 10.270 14 50 25.5 314
22.0 352
957 10.190 18 78 16.9 242






















Count Down and Launch
Comments of Meteorological
Significance
55-rain delay due to a ship in the
SRB impact area, and concerns









8/24 lau:_-ch scrub due to
unexcep_able weather in
launch area. Rain during
countdown.
l/7 launch scrub due to
unexceptable weather at
TAW sites. 1/10 launch
scrub due to heavy rain
in launch area.
1/26 launch scrub due in part
to potential bad weather
associated with frontal passage.
1/27 launch scrub due in part
to strong cross winds at X68.
1/28 2-hr delay due in part
to cold early morning temps.
l°hr and 37-rain delay due
to light winds.
1-day delay due to excessive
wind loads, calculated at high
altitudes.
2-hr delay due to fog and
strong winds aloft.
59-rain delay due to cloud





















Thermodynamic a Wind b Below 60,000 ft
Rel.
Press. c Temp. Hum. Speed Dir. Alt. Speed Dir.
N/cm 2 (°C) (%) (ft/sec) (deg) (ft) (ft/sec) (deg)
0837 f 10.120 27 80 12.5 252 24,100 35 286
1254 f 10.152 30 52 13.5 193 45,800 61
47,100 61
Count Down and Launch
Comments of Meteorological
Significance
287 !_31)/"xl-day delay due to rain
294 _ showers in launch area.
a. Pad 39A thermodynamic measurements taken at approximately 1.2 m (4 ft) above natural grade at camera site No. 3.
b. l-rain average prior to L+0 of 60-ft PLP (listed first) and 275-ft FSS winds measured above natural grade.
275-ft FSS winds were not available after sequence No. 27.
c. Pressure measurement applicable to 21 ft above MSL unless otherwise indicated.
d. Pressure measurement applicable to 14 ft above MSL.
e. 10-sec average prior to L+0.
f. Eastern daylight time.
g. 30-sec average prior to L+0.
h. All vehicles launched from LC 39A except where noted.
i. Shuttle exploded in flight.
j. Vehicle launched from 39B.




















































Location a (rain) (p sia )
NASA Space Shuttle 0 10. 152
i Runway X68 e ( 14. 724)
Winds Measured at
10.4 m (34 ft)
CCAFS XMR c +1 10. 152
Surface Measurements (14. 724)
Pad 39B d Lightpole h




Temperature Point Relative Visibility
°K °K Humidity km
(OF) (OF) (_) (miles)
303.2 293.7 57 8
(86.0) (69.0) (10)

































"4/10 total sky cover at X68 and 3/10 total sky cover at XMR.
a. Altitudes of measurements are above natural grade, except where noted.
b. Approximately l-rain average prior to L+0.
c. Balloon release site.
d. Pad 3913 thermodynamic measurements are taken at camera site No. 3, approximately 6.4 m (21 ft) above MSL.
e. Official STS-34 sky observational site.
TABLE 4. STS-34 PRE-LAUNCH THROUGH LAUNCH KSC PAD 39B
ATMOSPHERIC MEASUREMENTS













(°F) (°F) (_) WS Kt WD °
77 71 82 4 172
76 71 85 5 217
79 73 81 6 201
82 73 74 6 188
34 70 62 9 170
86 67 54 9 173









Broken at 2,700 and 25,000 ft 9/10 i0
Scattered at 2,200 ft, broken 9/10 10
at 5,000 and 30,000 ft
Scattered at 2,200, 3,600, and R/10 10
5.500 ft. Broken at 27,000 ft
Scattered at 2,000 and 5,560 f_. 6/10 10
Broken at 27,000 ft
Scattered at 1,500 ft and 6/10 10
broken at 28,000 ft
Scattered at 2,500, 4,000, 5/10 10
and 28,000 ft
Scattered at 3,000, 5,000, 4/10 10
and 28,000 ft
a. Hourly pad observations (obtained via MSFC/HOSC) averaged over 5 m/n, centered on the hour.
b. Sky observations taken at the Shuttle runway site X68.
c. L+0 Pad wind and thermodynamic parameters obtained from HOSC strip charts. The SE anemometer was
used at the 60-ft level for L+0 wind conditions (approximately 1 rain average prior to L+0). Pad 39B
L+0 atmospheric pressure at sea level was 10. 152 N/cm 2.
Other Remarks









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































"" TABLE 5 (Continued)DO



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































WEDNESDAY, OCTOBER 18, 1989
o')
"_: 13t
Surface Synoptic Map at 1200 u.t. October 18, 1989 -- Isobaric, Frontal, and
Precipitation Patterns Are Shown in Standard Symbolic Form.




ContinuousLines IndicateHeightContoursin Feet Above SeaLevel.
DashedLines Are Isothermsin DegreesCentigrade.Arrows ShowWind
Direction and Speedat the 500-mbLevel.
Figure 2. 500-mbmap4 h 54 min before launchof STS-34.
OF POOR QUALITY
27
Figure 3. GOES-7 visible imagery of cloud cover 7 min after launch of STS-34 (1701 u.t.,















Figure 4. Enlarged view of GOES-7 visible imagery of cloud cover taken 7 rain after launch of
STS-34 ( 1701 u.t., October 18, 1989). Surface temperatures, isobaric parameters, and
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Figure 8. STS-34 prelaunch/launch Jimsphere-measured in-plane component winds (FPS).
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Figure 9. STS-34 prelaunch/launch Jimsphere-measured out-of-plane component winds (FPS).
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TEMPERATURE (DEG C)
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Figure I0. STS-34 temperature profiles versus altitude for launch (ascent).
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